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EXTRACT from the ACT of PARLIAMENT 
concerning the Longitude, made in the Fifth 
Year of the Reign of His preſent Majeſty. , 


XX E R E As the Publication of Nautical Almanacs con- 


VV ftructed by proper Perſons, under the Direction of the 
ſaid Commiſſioners, would greatly contribute to make the ſaid 
Lunar Tables more generally uſeful; Be it further Enacted, by the 


Authority aforeſaid, That it ſnall and may be lawful to and for 


the ſaid Commiſſioners to cauſe ſuch Nautical Almanacs, or other 


uſeful Tables, to be conſtructed, and to print, publiſh, and vend, or 
cauſe to be printed, publiſhed, and vended, any Nautical Almanac 


or Almanacs, or, other uſeful Table or Tables, which they, or the 
major Part of them, ſhall, from time to time, judge neceflary and 
uſeful, in order to facilitate the Method of diſcovering the Longi- 


| tude at Sea; 2 Law, Statute, excluſive Privilege, private Char- 


ter, or other Cuſtom, to the contrary thereof notwithſtanding. 
Ang be it Enacted, by the Authority aforeſaid, That no Parſon or 
Perſons ſhall print, publiſh, or vend, or cauſe to be printed, pub- 
liſhed, or vended, any Nautical Almanac or Almanacs, or other 
Table or Tables conſtructed under the Direction of the ſaid Com- 
miſſioners, without being firſt licenſed by the ſaid Commiſſioners, or 
the major Part of them: And if any Perſon or Perſons not ſo li- 


_cenſed, or not being authoriſed by the_Perſon or Perſons ſo licenſed 
by the ſaid Commiſſioners, ſhall print, publiſh, or vend, or cauſe 
to be printed, publiſhed, or vended, any ſuch Nautical Almanac 


or Almanacs, or other Table or Tables, every ſuch Perſon or 
Perſons ſhall, for every Copy of ſuch Nautical Almanac or Table fo 


Faure publiſhed, or vended, forfeit and pay the Sum of Twenty 
ou 


Pounds ; to be recovered by Actien of Debt, Bill, Plaint, or Infor- 
mation, in any of His Majeſty's Courts of Record at Vefiminſter; 
and that One Moiety of ſuch Penalty and Forfeiture ſhall be to His 


2 


them that ſhall proſecute, inform, or ſve for the ſame. 


Majeſty, his Heirs and Succeflors, and the other Moiety to him or 
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EXTRACT of an Act for the Repeal of all for- 
mer Acts concerning the Longitude at Sea, 
except ſo much thereof as relates to the Ap- 
pointment and Authority of the Commiſſioners 
thereby conſtituted, and alſo ſuch Clauſes as 
relate to the conſtructing, printing, publiſh- 
ing, vending, and licenſing & Nautical 
Almanacs and other uſeful Tables; and for the 
more effectual Encouragement and Reward 
of ſuch Perſon and per as ſhall diſcover 
à Method for finding the ſame, or ſhall make 
uſeful Diſcoveries in Navigation ; and for the 
better making Experiments relating thereto : 
Made in the aur ene the Reign of 


Dit Enacted by the KI Gs Moſt Excellent Majeſty, by and with 
"1 the Advice and Conſent of the Lords Spiritual and Temporal, 
and Commons, in this preſent Parliament aſſembled, and by the Au- 
thority of the ſame, That each and every of the ſaid recited Acts 
+ (fave and except ſuch Clauſe and Claufes in each or any of 8 : 
as relate to the Appointment or Authority of all or any of the Com- 
miſſioners thereby reſpectively conſtituted, and alſo ſuch Clauſe and 
Clauſes as relate to the conſtructing, printing,. publiſhing, vending, 
and licenſing of Nautical Almanacs, and other uſeful Tables _ ſhall, 
from and after the Twenty-fourth Day of Juue One thouſand Seven 
 hugdred and Seventy-four, be, and are hereby repealed. 48 

| Jn, for a due and ſufficient Encouragement to any Perſon or 
Perſons who ſhall diſcover any Method or Methods for finding the 
' faid Longitude, Be it Enacted by the Authority aforeſaid, That the 
Firſt Author or Authors, Diſcoverer or Diſeoverers, of each and 
every ſuch Method or Methods, his or their Executors, Adminiſtra- 


graphical Miles; to the Reward or Sum of Seven thouſand 
hundred Pounds, if it detexmines the ame to 
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" Diſtance; and to the Reward or Sum of Ten thouſand Pounds, 


if it determines the ſame to One Half of the ſaid Diſtance: Which 


reſpective Rewards ſhall be due and paid when ſuch Method ſhall 


have been ſufficiently tried * by the following Experiments and 

Voyages to be made and performed by ſuch Perſons, and under ſuch 

| Reftrictions, as the ſaid Commiſſioners for the Diſcovery of Longi- 
tude- at Sea reſpectively conſtituted by the above-recited Acts, or 

the major Part of them, ſhall think fit to appoint and direct; (that 

is to fay), When and fo ſoon as Two or more Time-keepers- of the 

. ſame Be den ſhall have been tried at the fame Time, for 
the Space of Twelve Months, at the Royal Obſervatory at Green- 


woch, then in Two Voyages round the Iſland of Great Britain, in 


contrary Directions, and in ſuch other Voyages to different Climates 


as the ſaid Commiſſioners ſhall thihk fit to direct and appoint; and | 


longer Time, at the ſaid Oblervatory, not exceeding Twelve 
Months, as the faid Commiſſioners ſhall judge neceſſary ; and alſo 
when and fo ſoon as the ſaid Commiſſioners, or Two Thirds- of 


after their Return from ſuch Voyages, or any of them, for ſuch 


them at the leaſt, ſhall, after fuch Experiments and Voyages 


have been made and performed as aforeſaid, have declared and de- 
termined that ſuch Method is generally practicable and uſefal, and 
Bo Py exact to determine the Longitude at Sea within the De- 


(Impediments from cloudy and hazy Weather excepted); and alfo 
When and ſo ſoon as the Principles and Practice of ſuch Method 
are fully diſcovered and explained to the Satisfaction of the ſaid 
Commiſſioners, or Two Thirds of them at leaſt; and ſuch Author 
or Authors, Diſcoverer of Diſcoverers, ſhall have delivered up and 
aſſigned over to the ſaid Commiſſioners, for the Uſe of the Public, 
the abſolute Property of ſuch Time-keepers as ſhall have been . 
tried by ſuch Experiments and Voyages as aforeſaid, together with 


all Plates, Deſcriptions, Theories, and Explanations belonging or 


relating to the ſame, and which ſhall contain the Whole of ſuch 
Diſcovery of the Longitude; and in caſe the Method propoſed ſhall 
be by meane of improved: Solar and Lunar Tables, then and in 
ſuch Caſe the Author or Authors of fuch improved Solar and Lu- 
nar Tables, their Executors, Adminiſtrators, or Aſſigns, ſhall be 
intitled to and have the Reward or Sum of Five Thouſand Pounds, 
if ſuch Solar and Lunar Tables ſhall prove ſuſficiently exact to 
| ſhew the Diſtance of the Moon from the Sun and Stars in the Hea- 
vens within Fifteen Seconds of a Degree, anſwering to about Seven 
Minutes of Longitude, after making an allowance of Half a De- 
| FE for the Errors of Obſervation ; and when it ſhall appear to the 
atisfaction of the ſaid Commiſhoners, or Two Thirds of them at 
leaſt, that ſuch Tables are conſtructed intirely upon the Principles 
of Gravitation laid down by Sir Jaac Newton (except with reſpect 
to thoſe Elements which muſt neceſſarily be taken from aſtronomi- 
cal Obſervations), and alſo when the Truth ef ſuch Tables ſhall have 
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imits aforeſaid, in all Voyages for the Space of Six Months, 
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been furcher confirmed and proved by Compariſan with a Series of - 


aſtronomical Obſervations made during a Period of Eighteen Vears 


and a Half, which is deemed the Period of the Irregularities of the _ 
Lunar Motions ;- which Reward ſhall be due and paid, when the ſaid 
Commiſſioners, or two Thirds of them at leaſt, ſhall have declared 


and determined, that ſuch Tables are ſufficiently exact to ſhew the 
Diſtance of the Moon from the Sun and Stars in the Heavens, 
within the limits above-mentioned; and alſo when the Author 
or Authors of ſuch improved Solar and Lunar Tables, his or their 
Executors, Adminiſtrators, or Aſſigns, ſhall. have delivered up and 
aſſigned over to the ſaid Commiſſioners, for the Uſe of the Public, 


the abſolute Right and Property to and in the ſame, together with 


the Theory relating thereunto; and in caſe any other Method ſhall 
be propoſed for finding the Longitude, at Sea befides thoſe before- 
mentioned, that then and in ſuch Caſe the Firſt Author or Authors, 
Diſcoverer or Diſcoverers, of any ſuch Method, his or their Execu- 


. tors, Adminiſtrators, or Aſſigns, ſhall be intitled to and have the 
Reward or Sum of Five Thouſand Pounds, if it ſhall determine the 


ſaid Longitude within One Degree of a great | Circle or Sixty geo- 


graphical miles; to the Reward or Sum of Seven thouſand Five hun- 


dred Pounds, if it ſhall determine the ſame to Two Thirds of that 


Diſtance; and to the Reward or Sum of Ten thoufand Pounds, if it 


ſhall determine the ſame to One Half of the ſame Diftance ; which 


reſpective Rewards ſhall be due and paid, ſo ſoon as the ſaid Com- 
miſſioners, or Two Thirds of them at leaſt, ſhall, after proper 


Trial have been made by their Appointment and Direction, have 
determined that ſuch Method ſhall be generally practicable and uſeful 


for finding the Longitude at Sea within the reſpective limits above- 


mentioned. 


And be it further Enacted, by the Authority aforeſaid, That when 


and ſo ſoon as any ſuch Method or Methods, for the Diſcovery of 
the faid Longitude, ſhall be tried, as before- mentioned, and found 
: e eee and uſeful at Sea, and ſufficiently exact to determine the 


ongitude within any of the Degrees or Limits aforeſaid, the faid 


Commiſſioners, or Two Thirds of them, ſhall certify the ſame, un- 
der their Hands and Seals, to the Commiiſioners of the Navy for 
the Time being, together with the Name or Names of the Perſon or 


Perſons who ſhall be the Author or Authors of ſuch Method or 


Methods; and upon the Receipt of ſuch Certificate, the ſaid Com- 


miſſioners of the Navy are hereby authorized and required to make 


out a Bill or Bills upon the Treaſurer of the Navy for the reſpective 


Sum or Sums of Money to which the Author or Authors of ſuch 


Propoſal, his or their Executors, Adminiſtrators, or Alligns, ſhall 


be intitled by virtue of this Act; which Sum or Sums the ſaid 


Treaſurer is hereby required to pay to the ſaid Author or Authors, 
their Executors, Adminiſtrators, or Aſſigns accordingly, out of any 


4 * 


"hoy. | 
© And be it further Enacted, by the Authority aforeſaid, That the 


* 


Kfoners of the 


x _ 
. 


s . * 
. ; 15 8 = \ ov 
I / ©; # | : 
— . C g * 
44 x * „ y * * 1 
* 7 5 22 * 
IH 7 „ . £ © 
a E = .. * 1 * b 4 0 WW 5 
; , 


ne ee ed e Bf of the: dare. 
FF 


ſaid Commiſſioners. for the Diſeovery of Longitude at Sea, or any 
Five or more of them, ſhall have full Power and Authority to hear 


and receive any Propoſal or Propoſals that ſhall be made to them 
for diſcovering / the ſaid Longitude, or for making any other uſeful 


Improvement in Navigation; and in caſe the ſaid Commiſſioners, 
or any Five or more of them, ſhall be fo far ſatisfied of the Pro- 


bability of any ſuch Diſcovery or Improvement as to think it pro- 
| E cauſe Experiments to be made thereof, they ſhall certify the 


de, together with the Names of the Author or Authors of ſuch 
Propoſal or Propofals, under their Hands and Seals, to the Commiſ- 
| Na 7, who are hereby authoriſed and required to 

make out a Bill or Bills upon the, Treaſurer of the Navy for any 
Sum or Sums of Money as the ſaid Commiſſioners for the Diſcovery 


of Longitude at Sea, or any Five or more of them, ſhall think ne- 


ceflary for making ſuch Experiments; which Sum or Sums the Trea- 
furer of the Navy is hereby required to pay immediately to ſuch 


| | Perſon or Perſons as ſhall be appointed by the ſaid Commiſſioners 
to make thoſe Experiments out of any Money which ſhall be in his 


the ſaid Treaſurer's Hands unapplied as aforeſaid. 


And be it further Enacted, by the Authority aforeſaid, That if 
any Perſon or Perſons ſhall make any Diſcovery” for finding the 


Longitude at Sea, which, though not of ſo great Uſe as to be 


intitled to any of the great Rewards above ſpecified, ſhall. nevertheleſs 


be adjudged by the ſaid Commiſſioners for the Diſcovery of Longi- 
tude at Sea, or the major Part of them, to be of conflicts ſe 
to the Public, or ſhall make any other Diſcovery: or Diſcoveries, 
Improvement or Improvements, uſeful to Navigation; then, and in 
ſuch Caſe, ſuch Perſon or Perſons, his or their Executors, Admi- 
niſtrators, or Aſſigns, ſhall, from time to time, have and receive 


ſuch leſs Reward or Sum or Sums of Money as the ſaid Com- 
miſſioners, or the major Part of them, ſhall think reaſonable; and 


certify accordingly, under their Hands and Seals, to the Commiſſion- 


ers of the Navy, who are hereby authoriſed and required to make 


out a Bill or Bills upon the Treaſurer of the Navy for any ſuch Sum 


or Sums of Money, which the ſaid Treaſurer is hereby authorized 


and required to pay immediately to ſuch Perſon or Perſons, his or 


their Executors, Adminiſtrators, or Aſſigns, out of any Money that 
ſhall be in his the ſaid Treaſurer's Hands unapplied as aforeſaid. | 

Provided alſo, and it is hereby further Enacted, That in caſe any 
Perſon or Perſons who ſhall and may have receiyed any Sum or Sums 


of Money, by virtue of this Act, as a Reward for any Method of 
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diſcovering the 1 at Sea, ſhall afterwards became intitled to 

any of the greater Rewards appointed by this Act, for or on account 
of the ſame Method; that then, and in ſuch Caſe, ſuch. Sum or 
Sums of Money as they ſhall or may have received as aforeſaid ſhall 
be conſidered as Part of ſuch greater Reward, and deducted therefrom, 
according ly 3 and that no Perſon ſhall receive more in the Whole 
for any One Method for diſcovering the Longitude at Sea than 125 
| aid Reward e ſuch * ct the Act. 
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By the COMMISSIONERS. appointed by Acts of 
» Parliament for the Diſcovery of the Longi- 
' "=. tude at Sea; and for examining, trying, and 


Jjudging of all Propoſals, Experiments, and 


Improvements relating to the ſame. 


e ; 
* . . 


5 8 Wu we think fit to employ you to print the Nautical 
; Almanacs and. Aſtronomical Ephemerides for the Years - 
1796, 1707, 1798, 1799, and 1800; We do, in purſuance of the 
power veſted in us by Acts of Parliament, hereby licenſe, authorize 
and impower you to print the Nautical Almanacs and Aftronomical 
Ephemerides for thoſe Years accordingly, together with ſuch: other 
uſeful Tables for facilitating the method of diſcovering the Longi- 
tude at Sea as have been conſtructed under our direction, and will 
be delivered to you by the Rev. Dr. NEIL MasxELYNE,. His 
Majeſty's Aſtronomer Royal, at Greenwich ;z and for ſo doing this 
- _ ſhall be your ſufficient Warrant. Given under our Hands and Seals 


the 12th Day of Jah, 1788. 

Re: 9 Howe _ (.. S.) 

; Ropntey (.. S.) 

H. Pic or ; bs (L. S.) 

H. PALLISER (L. S.) 

1 : M. Barron (IL. S.) 
| ; S8. BarrincTON (L. S.) 

G. Pocock (L.. S.) 

„ „ : maſs e | ES? 
To Mr. CnxIisrornER Buckron, N. MASKELYNE (L. S.) 
* Printer, os I. HORNSBY 5.) 

Great Pultench- Street, „V 
Golden · quare. E. WA RING L. S.) 

| on A. SHEPHERD (L. S.) 

G. Ros E (L. S.) 

T. STEELE (L. S.) 
P. STEPHENS (L. S.) 

C. MipprErow (L. S.) 

J. SmiTH (L. S.) 


By Command of the Commiſſioners. . 1 
5 Hl. PAE ZA, Secretary. 
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the genie nine e | by. Acts 


i of Parliament for the 5 of the Lon- 
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THE R k AS we think fit to employ you to publiſh and nd; 
and to uſe to be publiſhed and vended, all ſuch N. — 
Almatiacs and Aſtonomical Ephemerides, and ſuch other uſeful * 
conſtructed N our Direction, as have hitherto been 4 
ſhall hereafter be printed for the ſeveral Years next enſuing, down to 
the Year i800 incluſive, - We do therefore, in purſuance of the 
power veſted in us by. Att of Parliament, hereby licenſe, authorize, 


and impower you. to publiſh and vend, and to cauſe to be publiſhed 
and he. ſuch Nautical Almanacs, and Aſtronomical Ephemerides, 


as well as ſuch o offer. uſeful Tables, conſtructed under our, Nire- 
Ban hitherto 
ſeveral Vears next 


e or ſhall hereafter be prinxed fof the. 
ſuing, down to the Year i 1800 inelufive, Fer, 
which this ſhall be your Wärrant. Given under our Hands od . 
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HE Commiſſioners of Longitude, in purſuance of 
the Powers veſted in them by Act of Parliament, 
preſent the Public with the NavrticaL ALManac 
and ASTRONOMICAL EPHEMER1S for the Year 1796, be- 

ing the Thirtieth Impreſſion, to be continued annually; 

a Work which muſt greatly contribute to the Improve- 

ment of Aſtronomy, Geography, and Navigation. This. 
ErRERNMERIs contains every thing effential to general Uſe 

that is to be found in any Ephemeris hitherto publiſhed, 
with many other ufeful and intereſting Particulars never 
yet offered to the Public in any Work of this Kind. The 
Tables of the Moon had been brought by the late Pro- 
feſſor Maver of Goitingen to CAE e os | 
determine the Longitude at Sea, within a Degree; as 
appeared by the Trials of ſeveral Perſons who made 

Uſe of them. The Difficulty and Length of the neceſ. 

fary Calculations ſeemed the only Obſtacles to hinder 

them from becoming of general Uſe: To remove which 
this ErkRMERIS was 64h ; the Mariner being hereby 
relieved from the Neceffity of calculating the Moon's - 

Place from the Tables, end afterwards computing the 
Diſtance to Seconds by Logarithms, which are the 
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r and only very delicate Part of the Calculus; 
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ErgEMERIiS is now in a Manner reduced to the Compu- 


Azimuth, and the Correction of the Diſtance on account 


tation of the Time, an Operation equat te 


of Refraction and Parallax, Which is alfo rendered 
5 very eaſy by either of the "Two Methods invented by 


Mr. Lxons and Mr. Doxrnokxx, and publiſhed in the 
= irſt Edirion of the Tables requiſite to be uſed with the 
Een EME RI s, and fince, with Improvements, in *the 


Second Edition of the ſame Tables; or by either of the 
Two Methods annexed to the ErkEUERIS of 1772, 


the 8 econd by Mr, Gzoxos WirtcatLL, which. are now 


wo 
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All the Calculations of the Ernsnznzs relating to the 
n were made, from Mr. Mayzx's laſt manuſcript 


Tables, received by the Board of Longitude. after. bid 


Heceale, which, have been printed under my Inſpection, 


WE + * 


by. Mt. Chars Mason, under my Direction, from Cal- 
ceunlations made, os Order of the Board of Longitude; 


of Lunar Obſervations made by rhe late 


* 


5 


being both Improvements of the Method Which 1 for- 
merly publiſhed in the Barrisn Marings's Gurpg and 
PmrosopHCeAL TRANSACTIONS, the Firſt by myſelf, and 


155 annexed to the Second Edition of the Reayrtyre 
Taxis, but ſtill more ſo by the GEMEHAL Tanres for 
' corre@ing the apparent Diſtance of the Moon and a 
Star or che Sun krom che Effects of Refraction and 
Parallax, computed at great Expence by Order of the 
Commiſſioners of Longityde, and publiſhed under the 
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EXPLANATION and USE 


e ee 


CONTAINED IN THE 


* 


” ASTRONOMICAL and NAuTICAL EPHEMERTS. 


* 


Epbemeris are made agcording to apparent Time by the Meridian 
of the Royal Obſervatory at Greenwtch + And the. Sun's, Planet's, 
and Moon's 5 5 1 
IId, IVth, Vth, VIth, and VIIth Pages of each Month, are computed 
to the Inſtant of apparent Noon, or that of the Sun's Center paſſing 


1 may be proper firſt to premiſe, that all the Calculations of che 


the Meridian of Greenwich, | 95 
Apparent Time, at any Place, is that deduced immediately from 
the Sun, whether from the Obſervation of his paſſing the Meridian, 
from his Altitude obſerved at a Diſtance from the Meridian, or from 
his obſerved Rifing or Sette. This Time is different from that 
ſhewn by Clocks and Watches well regulated at Land, which is 
called equated or mean Time. This will be explained when we come 
to treat of the Equation of Time. 5 ; 


The Day is here ſuppoſed, according to the Method of Aſtronomers, 


to begin at Noon, or 12 Hours later than the civil Day of the ſame _ 


Denomination, and to be counted up to 24 Hours or the ſucceeding 


Noon, when the next Day begins. Thus the Day of the Month 


and the Hour of the Day are the ſame in this Method as in the civil 
Account at Noon, and from Noon till Midnight; but from Midnight 
till Noon they differ; for whereas in the civil Account a freſh Day 
is ſuppoſed to begin at Midnight, and the Hours to begin over 
again, in this Method the Day is ſtill continued beyond Midnight, 
and the Reckoning of the Hours is continued h to 24 Thus 
the Diſtances put down to January 10, XV Hours Bong to January 
11 at Three in the Morning by Civil Reckonin - | 


4 
* 


There are XII. Pages for every Month. The firſt Column of the | 


firſt | 2 of each Month contains the Day of the Week expreſſed con- 
ciſely by the initial Letter or Letters, Sun. ſtanding for Sunday, 


M. for Monday, Tu. for Tueſday, W. for Wedneſday, Th. for 
Thurſday, F. for Friday, and * for Saturday: the ſecond the Day 


laces, with the Particulars depending on them in the 


* o 
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Mariners from 
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LE 16 1% e 
of the Month : the third Column exhibits Alt ee and Feſtivals 
of the Church of England, and other remarkable 
Column ſhews at Top the Moon's Phaſes, or the Times of New and 
Full Moon, and of the firſt and laſt Quarter or two Quadratures with 
the Sun: Beneath are contained miſcellaneous Phænomena, namely, 
Eclipſes of the Sun and Moon, and Occultations of Planets or fixt 
Stars not leſs than the fourth Magnitude, byhe Moon, as they ſhould 
happen at Greenwich by the Tables; the + an of the Moon 
with all Stars not leſs than the fourth Magnitude, which can be Oc. 
cultations any where on the Globe, between the Latitudes. of 60 
North and 40% South: The Entrance of the Sun into the ſeveral 
Signs, and any othgumemarkable Phenomena. | 
The Stars are e- d by Bayer's Characters of Reference. The 
Conjunction of the Moon or a Planet with a Star is denoted by pre- 
fixing the Character of the Moon or Planet to that of the Star, the 
Time of the Conjunction being placed immediately before. The Caſe 
is the ſame with reſpect to the Oecultatior of a Star or Planet by the 
Moon, only this is further «diſtinguiſhed by the Addition of Im. or 
Immerſion, to ſignify the Diſappearance behind the Moon; and Em, 
or Emerſion, to ſignify the Ts of the ſame. Thus 
84. 16%. 22) 8 VF, fignifies that the Moon will be in Conjunction 
with the Star 9 h on the Eighth Day at 16“. 22, exclufive of Pa- 
rallax: And 104. 9. 14. Im. of « H. 10% 100. 23 Em. ſignifies that the 
Moon will eclipſe : N on the rtoth Day, the Immerſion being at 
9. 14, and the Emerſion at 10". 23“, apparent Time at Greenwich. 
The Occultations ſet down are thoſe only viſible at Greenzuich; 
the Circumſtances of which will commonly not differ very widely in 
moſt Parts of the Kingdom; but in try diſtant Places they will 
differ very much, owing to the Change bf the Moon's Parallax, or 
it may become no Occultation at all: The like may be ſaid of Eclipſes 
of the Sun. 9 85 he | 
An Eclipſe of the Sun, or Occultation of a fixt Star by the Moon, 
if obſerved in a Place whoſe Latitude and Longitude are well de- 
termined, may be applied to the Correction of the Lunar Tables; 
but if made in a Place whoſe Latitude only is well known, may be ap- 
plied to the Determination of the Longitude of the Place; but for 
this Purpoſe an accurate Calculation muſt be made of the Moon's Pa- 
rallaxes in Longitude and Latitude, which makes this Method of 
ſettling the Longitudes of Places, though a very accurate one, leſs 
convenient in uſe for Perſons not much verſed in aſtronomical Cal- 
- culations. ' However, this ought not to diſcourage Travellers or 
Weavouring to make theſe Obſervations as often and 
as carefully as pöſſible, when they ſhall. happen to be at any Place 
whoſe Longitude they have Reaſon to think has not been well ſettled; 
fince the neceſſary Calculations may be made at any Time afterwards 
by themſelves, at Leiſure, or referred to the Skill of Aſtronomers 


o 


and Mathematicians. 


£ 


ys: The hag 


yh. CEMENT a 
Eclipſes of the Moon fire not liable to this Inconvenience ; the 
Longitude of any Place, where the Eclivſe has been obſerved, being 
deduced immediately by taking the Difference of the Time of the Ob- 
ſervation and that ſet down in the Ephemeris, and converting it into 
Degrees, at the Rate of 15% to One Hour, Sc. or more briefly by 
Table XIV. page 38 of the ad Edition of the Tables requiſite to be uſed 
with the Ephemer:s. Hz as the Beginning or Fuste of an Eclipſe 
of the Moon cannot be Fnerally obſerved nearer than One Minute, 
and ſometimes Two or Three Minutes of Time, the Longitudes of 
Places cannot be certainly determined by this Method from a fingle 
Obſervation of the Beginning or End nearer than a Degree. Even 
this Point of Exactneſs will often be of great Service. If both the 
Beginning and End of the Eclipſe be obſer wich a greater Degree of 

Exactneſs will be attained. _ OT | 
The Conjunctions of the Moon with the Planets, or fixt Stars not 
leſs than the fourth Magnitude, which may prove Occultations in 
ſome inhabited Parts of the Globe, are evidently deſigned to inſtruct 

Mariners or Travellers to look out frequently for ſuch Obſervations ; 
which if they happen to prove Occultations, and are carefully ob- 

ferved, will Nord a certain Means of determining the Longitude of 
the Place of Obſervation. EIS | 8 | 

The Two firſt Columns of the Second Page of the Month contain 
the Day of the Week and Month as before; next follow the Sun's 
Longitude, right Aſcenſion in Time, Declination, and the Equation 
of Time with its Difference from Day to Day. | 

The Longitude of the Sun is made uſe of in moſt of the ſucceeding - 
Calculations of the Ephemeris, and may ſerve either to verify them, 
or to make other ſimilar 8 at a different Time of the Day. 
Particularly it may ſerve, Aich the Help of the Moon's Longitude, to 
find the Diſtance of the Moon from the Sun at any Time, independent 
of the Diſtances contained in the VIIIth, IXth, Xth, and XIth Pages 
of the Month. To find the Sun's Longitude at any Time different from 
Noon, Proportion muſt be made according to its daily Increaſe: Say- 
ing, as 240. is to the Hour from Noon reckoned by the Meridian of 
| Greenwich, ſo is the daily Variation of the Sun's Longitude, to a 
fourth Number; which added to the Sun's Longitude at the preced- 
ing Noon, gives the true Longitude at the given Time, Sh, gl 
If the Time given be that of a Meridian different from Greenwich, 
it muſt be firſt reduced thereto, by adding or ſubſtractiug the Difference 
of Longitude turned into Time (at the Rate of One Hour to 159. and 
Aae e of Time to 15 Minutes, or more briefly by Table XIV. 
Page 38, of the Reguifite Tables) according as the Wee is to the Weſt 

or to the Eaſt of Greenwich,” Example: Suppoſe any one ſhould want 
to know the Sun's Longitude, January 19, 1767, at 4*. 35 being in 
21. 15 Longitude Eaſt of Greenwich, The Difference of Longi- 
tude turned into, Time is 15, 25 which ſubſtracted from 40,356 be» 


cauſe the Place is Eaſt of Greenvich, leaves 30, 10“ for the Tune tea 


Ia: 


* 


5 © ; [ 148 ] E ; £7 F 4 | 
duced to the Meridian of Greenwich, The Stiff Longitude the proeed- 
ing Noon is 9. 299. 18“, 2”, and the following Noon it is 100. 0%, 19“, 4”, 
the Difference is, 19. 1“. 2”, or 61“ 2”, the daily variation. Then 
ſay, as 24". is to 3“. 10“, ſo is 61“, 2“, to 8', 3”, which added to 

9299. 18, 2”, the Sun's Longitude on the preceding Noon, gives 

1 Lab 26,5% the Sun's Longitude at the Time given. In like 

Manner any other of the following Artie is to be found by the 

Help of the Ephemeris. 12 5 "IF 


fixt Stars and Planets. 


the Interval of Time meaſured by a Watch ; it ſerves foy computing 
the Sun's Azimuth, having his Altitude and the Latitude of the Place 
iven, in order to find the Variation of the Compaſs; it is required, 
Jointly with the Latitude of the Place and the Sun's horary Ang le, to 
- compute his Altitude, if neglected to be obſerved at the Time o taking 

the Moon's Diſtance from the Sun for finding the Longitude, bein; 
uſeful to facilitate the Calculation of the Effect of Refraction a 
Parallax upon the Diſtance ; jt is alſo neceſſary to calculate the 
apparent Time from an obſerved Altitude of the Sun at a Diſtance from 
the Meridian, the Latitude being given; or to compute the Time 
uf the Sun's Setting or Riſing ; which, though a leſs accurate Method 
thay the former of obtaining the Time, may yet be uſeful when that 
cannot be had. For any of theſe Purpoſes the Sun's Declination muſk 


3 A ; * 


S —- nn 
be found to the Time given nearly, reduced to the Meridian of Gren. MW 
awvich, making Proportion according to the daily Increaſe or Decreafe,” _ = 
8 Manner as was ſhewn with reſpect to the Sun's Long: 

| rude. 3 5 8 2 
The Equation of Time is a Correction, which added to, or ſub- 
ſtracted from the apparent Time (according to its Title at the Top of 

the Column) gives equgted or mean Time, or that which ſhowld be 
ſhown by a good Clock or Watch, Apparent Time is that which 
takes its Beginning from the Paſſage af the Sun's Center over the 
Meridian of any Place; and had the Sun no Motion in the Ecliptic, 

or was his Motion reduced to the Equator or in right Aſcenſion 
uniform, he would always return to the Meridian after equal Intervals 
of Time. But his apparent Motion in the Eeliptic being continually 
varying, and his Motion in right Aſcenſion being rendered further 
unequal on account of the Obliquity of the Ecliptic to the Equator, 
from theſe Cauſes it ariſes that the Intervals of his Return to the 

Mleridian become unequal, and the Sun will gradually come too flow 

or too ſoon to the Meridian for an equable Motion, ſuch as that of 

Clocks and Watches ought to be. | 1 8 55 
This Retardation or Acceleration of the Sun's coming to the Meri- 

dilan is called the Equation of Time, and is contained in the laſt Co- 
lumn but One of Page II. and when applied according to its Title 
to the apparent Time, or that deduced immediately from the Sun, gives 
the mean or equated Time, whence the Error of a Clock or Watch 


may be found, and, if required, it may be corrected. Þ 
If it be propoſed to convert mean Time into apparent, this is done by | 
a contrary Proceſs, by applying the Equatioh of Time to the mean | 
Time given, with its Title or Sign changed; w:z, ſubſtracting inſtead i 
of adding, and adding inſtead of ſubſtracting. e = 
1 Equation of Tim̃e“being ſet down in the Ephemeris for Noon 
at Greenwich,” Proportion muſt be made, -according to the daily 
Difference, to find what it ſhould be at any om Time reduced to the 
fame Meridian, as in the preceding Articles. The laſt Column of 
this Page, containing the daily Differences of the Equation, is deligned 
or eds f nent ne in en em ga 
As often as it may be required to make any Calculations: from 
aſtronomical Tables, and the Time given be apparent Time; it-is 
neceſſary firſt to apply the Equation of Time thereto to convert it into 
mean Time, the Tables being diſpoſed according to mean Motions. 
Thus the Articles contained in the Ephemeris anſwering to Noon 
were computed to of. increaſed, or 24 Hours of the preceding Day 5 
diminiſhed, by the Equation of Time: And the Moon's places ſet 1 
down for Midnight were computed to 12". increaſed or diminiſhed by 3 
the Equation of Time. j Moe” 
' What has been ſhewn concerning the Equation of Time chiefly i 
reſpects the Aſtronomer, the Mariner having nothing te do with it in 5 Wil 
computing his Longitude from the Moon's Diſtances from the Sun I 
and Stars obſerved at Sea with the Help of the Ephemeris,” all tbe 


0 / L115 
F | 
[ 


5 L. 156 J = 
Calculations thereof being adapted to apparent Time, the ſame Which 
he will obtain by the Altitudes of the Sun or Stars in the Manner 
hereafter preſcribed. 70 „ | BOS 
But if Time-keepers ſhould be brought into Uſe at Sea, the apparent 
Time deduced from an Altitude of the Sun'muſt be corrected by the 
Equation. of, Time, and the mean Time found compared with that 
ſhewn by the Watch; the Difference will be the Longitude in Time 
from the Meridian by which the Watch was ſet, as near as the Going 
of the Watch can be depended upon „% os i = 
The Equation of Time is computed by taking the Difference of the 
Sun's true right Aſcenſion and his mean Longitude corrected by the 
Equation of the Equinoxes in right Aſcenſion, and turning it inta 
Time at the Rate of 1”. to 157, Sc. The Equation of Time will be 
additive or ſubſtractive as the Sun's true right Aſcenſion is greater 
or leſs than his mean Longitude fo corrected. | 5 
The Time of the Sun's Semidiameter paſſing the Meridian, Page III. 
ſerves to reduce an Obſervation of a Tranſit of the preceding or ſubſe- 
quent Limb over the Meridian to that of the Center, when only. One 
was obſerved. It ſigniſies a Portion of apparent Time, or even mean 
Time, the Difference being abſolutely inſenſible upon ſo ſmall an inter- 
val. It is found thus: Increaſe the Sun's Semidiameter in the Ratio 
of the Coſine of his Declination to the Radius, to find his Semidiameter 
in right Aſcenſion, which turned into Time at the Rate of 1“ to 15“ 
and 1” to 15” gives the Time required. The Sun's Semidiameter in 
right Aſcenfion is readily found by adding the Log. Coſine of his De- 
elination to the logiſtic Logarithm of his Semidiameter, the Sum is 
the logiſtic Logarithm of his Semidiameter in right Aſcenſion; which 
divided by 15 gives the Time of his Semidiameter paſſing the Mo- 
ridian. If the Clock by which the Obſervation is made be regulated 
according to the ſidereal Time, this Quantity muſt be increaſed in 
the Ratio of 365 to 366, if great Preciſion is required. From the 
Time of the Sun's Semidiameter paſſing the Meridian may alſo be 
found the Time of its paſſing the horizontal or vertical Wire of a Qua- 
drant or Sextant, which on ſome Occaſions may have its Uſe. 
The Semidiameter of the Sun, is neceſſary to reduce the obſerved 
Altitude of his upper or lower Limb to that of the Center; alſo 
to reduce the obſerved Diſtance of the Moon's neareſt Limb from 
the Sun's neareſt Limb to the Diſtance of the Centers. It is alſo uſeful 
to Aſtronomers to verify or aſcertain the Exactneſs of the Scale of their 
Mierometers, by Compariſon with the Meaſure of the Sun's horizontal 
Diameter. This Practice is particularly uſeful in ſolar Eclipſes, when 
the Diſtance of the Cuſps or the Verſe Sine of the uneclipſed Part has 


> 


been meaſured with the Micrometer, The Semidiameters of the Sun 


in Mayer's Tables, on which all the Calculations reſpecting the Sun 
and Moon are made, ſuppoſe the Semidiameter at the mean Diſtance 
to be 16'. 2”, 8. which Mr. Mayer ſays he deduced from above 130 
Obſervations taken with his Six Feet mural Quadrant, which ſeemed 
to him not ill adapted to the Purpoſe. It may not be amiſs to take this 


* 


Opportunity to remark, that the Quadrant here nientioned was given 
to the Univerſity of Gottingen by his late Majeſty, and was made „ 4 
that ingenious Artiſt the late Mr. 7ohn Bird after the Model of the 
Eight Feet mural Arch, which he finiſhed for the Royal Obſervatory 
at Greenzvich, and put up there in the Year 1750. Mr. Mayer made 
his Obſervations with his Six Feet mural Arch, from the Year 1756, 
to the Time of his Deceaſe ; with it he ſettled the mean Obliquity of 
the Ecliptic. to the Beginning of the Year 1756, at 239. 28'. 16% 
which Dr. Bradley ſettled by his Obſervations, reduced to the Year 
+ 1750, at 23%. 280. 18“. The Difference is agreeable to what ought 
to ariſe from the gradual Diminution of the Obliquity of the Ecliptic 
at the Rate of about & a Second in a Year. The ſame Inſtrument he 
alſo uſed in ſettling the Elements of his ſolar Tables; and it is moſt 
probable that with the ſame he ſettled his Table of Refractions at the 
End of his ſolar Tables; the Agreement of this Table with Dr. 
Bradley's, ſee Page 1ſt of Requifite Tables (being both ſuited to the 
ſame eee of the Air) is ſo great, that they ſeem rather like 
One and the ſame than Two different Tables. 5 
Ihe hourly Motion of the Sun is uſeful in computing ſolar and 
lunar Eclipſes; alſo in correcting the aſſumed Longitude of the Ship, 
in order to find the Time from an Obſervation of the Diſtance of the 
Moon from the Sun, independent of the Diſtances contained in the 
Nautical Ephemeris; See Britiſh Mariners Guide, Page 49, and Table. 
at the End of the ſame, Page 25. The Logarithm of the Sun's 
Diſtance is uſeful in the Calculation of the Places of the Planets and 
Comets. The Place of the Moon's Node ſignifies its mean Longitude, 
and is neceflary for finding the Equation of the equinoctial Points both 
in Longitude and right Aſcenſion, the Equation of the Obliquity of 
the Ecliptic, and the Deviations of the fixed Stars in right Aſcenſion 
and Declination. PD | + x JOY 
The Eclipſes of Jupiter's Satellites are well known to afford the 
readieſt, and for general Practice the beſt Method of ſettling the 
Longitudes of Places at Land; and it is by their Means e 
that Geography has been ſo. much reformed within a Century paſt, 
and the Poſition of the moſt diſtant Places determined with equal Ac- 
curacy to the neareſt. It was hoped that ſome Means might be found 
of uſing proper Teleſcopes on Shipboard to obſerve theſe Eclipſes ; and 
could this be effected, it would be of great Service in aſcertaining the 
' Longitude of a Ship from time to time. In my Voyage to Barbadoes, 
under the Direction of the CommrssronNERs oF LONGITUDE, in 1763 
I made a full Trial of the late Mr. /rwix's Marine Chair propoſed for 
this Purpoſe, but could not derive any Advantage from the Uſe of it; 
and, conſidering the great Power requiſite in a Teleſcope for making 
theſe” Obſervations well, and the Violence as well as Irregularities of 
the Motion of a Ship, I am afraid the complete Management of a 
Teleſcope on Shipboard will always remain among the Deſiderata. 
However, I would not be underſtood to mean to diſcourage any 
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Attempt founded upon good Principles to get over this Diffieulty. _ 


The Teleicopes proper for obſerving the Eelipſes of Jupiter's Satel- 
lites, are common refracting ' Teleſcopes from 15 to 20 Feet, reflecting 
Teleſcopes of 18 Inches 6r Two Feet focal Length; and Teleſcopes of 
Mr. Do{lond's Conſtruction with Two Object Glafles from 5 to 10 


Feet; or, which are ſtill more convenient, thoſe of 46 Inches focal 
Length, conſtructed. with Three Object Glaſſes, which are as manage-- 
able as reflecting Teleſcopes, and perform as much as thoſe which he 

makes of 10 Fect with Two Object Glaſſes. | | 


The Eclipſes of. Jupiter's Satellites are obſerved by Aſtronomers at 


x * 


Land, as well in order to provide Materials for improving the Theo- 


ries and Tables of their Motions, as for the ſake of Compariſon with 


Nb the correſponding Obſervations which may be made by Perſons in dif- 


ferent Parts of the Globe, whereby the Longitude of ſuch Places will 
be accurately aſcertained. It is indeed to be lamented that Perſons, 
who viſit diſtant Countries, are not more diligent to multiply Obſerva- 
tions of this Kind ; for want of which, the Obſervations made by 
Aſtronomers in eſtabliſhed Obſervatories loſe Half their Uſe, and the 


Improvement of Geography is retarded. But it is to be hoped that 


an Emulation will ſpring up among thoſe who may have Opportunities 


of rendering ſo uſeful a Service to the Public, to incite them to watch 
diligently for the Occafions of obſerving theſe Eclipſes carefully, par- 


uicularly of the Firſt and Second, which are moſt exact for the 
purpoſe. The Eclipſes, carefully calculated and ſet down in the 
Epbemeris, will ſerve to advertiſe them and Obſervers in general of 
the Times when they ſhould attend to theſe Obſervations, The Per- 
fon, who ſhall be under any Meridian different from GEreenavich, muſt 


turn his Difference of Longitude into Time: See Reguifite Tables, 


Page 38, and add it to or ſubſtract it from the Time of the Eclipſe ſet 


7 
. 


down in the Ephemeris, according as he is to the Eaſt or Weſt of 
Greenguich, to find the apparent Time at which the Echpſe will hap- 
pen at his Meridian, nearly. He muſt further take care to regulate 

is Watch or Clock by apparent Time or at leaſt to know the Dif- 
ference, as well in order to apprize him of the Time to look out for 


the Eclipſe, as for aſcertFning the apparent Time exactly at which 
he ſhall obſerve it. Equal Altitudes of the Sun or Stars taken with an. 
Aſtronomical Quadrant afford the beſt Means, of regulating Clocks 


and Watches for occaſional Obſervations ; or they may be. taken with 


_ a Hadley's Quadrant, by Reflection from a Baſon of Water or Quick- 
_ filver, or from the Horizon of the Sea, if the Obſerver has an open 


Proſpect, and is not elevated above 5 or 600 Feet above the Level of 


the Sea. But, if Opportunity does not admit of taking equal Altitudes, 
4 from One Altitude taken in any of the 


the Time may be determine 


Methods above - mentioned, at leaſt Two or Three Points of the Com- 
paſs diſtant from the Meridian, but the nearer to the Eaſt or Weſt 
the better, the Latitude of the Place being known, or being found 


by Obſervations of the Meridian Altitude of the Sun or Stars made 
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on Purpoſe. It will be be better to take ſeveral Altitudes in order to 
tale a mean of the Reſults for greater Certainty. And if one Star 
be obſerved to the Eaſt and the other to the Weſt of the Meridian, the 
Time will be determined with rather more Certainty. The Manner 
of computing the apparent Time from the Altitude of the Sun or a 
Star is ſhewn by Problems VIII. and IX. Pages 25 and 26 of the 
Explanation and Uſe of the Reguiſite Tables. 22 | 
The Obſerver, being in a Place whoſe Longitude is well known, 
ſhould bs ſettled at his Teleſcope Three Minutes before the expected 
Time of an Immerſion of the firſt Satellite; Six or Eight Minutes 
before that of the ſecond and third Satellites; and a Quarter of an 
' Hour or more before that of the fourth Satellite; chiefly on account 
of the Uncertainty of their Theories; but if the Longitude of the 
Place is very uncertain, he muſt begin to look out for the Eclipſe- 
proportionably ſooner : Thus, if the Longitude of the Place is un- 
certain to 3 Degrees, anſwering to 12 Minutes of Time, he ought to 
fix himſelf to his Teleſcope 12 Minutes . ſooner than is mentioned 
above. Nevertheleſs, when he has obſerved one Eclipſe of any _ 
Satellite, and thereby found the Error of the Tables, he may allow 
the ſame Correction to the Calculations of the Ephemeris for ſeveral 
Months, which will advertiſe him very nearly of the Time of expect- 
8 ing the Eclipſes of the ſame Satellite, and diſpenſe with his attending 
VGV 8 | | | 
TE The Immerſions fignify the Inſtant of the Diſappearance of the 
Satellite by entering into the Shadow of Jupiter; and the Emerſions 
ſignify the firſt Inſtant of its Appearance at coming out of the ſame. 
They generally happen when the Satellite is at ſome Diſtance fromthe ' » 
Body of Jupiter, except near the Oppoſition of Jupiter to the Sun, 
when the Satellite approaches nearer to his Body. Before the 
Oppoſition of Jupiter to the Sun the Immerſions and Emerfions 
happen on the Weſt Side of Jupiter, and after the Oppoſitiod on the 
Eaſt Side; but, if an Aſtronomical Teleſcope be uſed, which reverſes 
Objects, the Appearance will be directly the contrary. Before the 
Oppoſition, the Immerſions only of the firſt Satellite are viſible ; and 
after the Oppoſition, the Emerſions only. The ſame is generally the 
Caſe with reſpect to the ſecond Satellite; both the Phænomena of the 
fame Eclipſe are frequently obſervable in the Two outer Satellites. 
The Immerſions and Emerſions marked with an Aſteriſk in the Epbe- 
meris, are thoſe viſible at Greenwich. 5 | 
To know if an Eclipſe will be viſible in any Place, find whether 
K be 8. above the Horizon of the Place, and the Sun as much 
elow it. This may be done near enough by a celeſtial Globe: Other- 
wiſe, the Time of the Sun's Riſing and Setting may be found 
for any. Latitude by a Table of ſemidiurnal Arcs, contained in the 
popular Book called The Mariner's Compaſs . Refified, and many 
other Books; the Time of Jupiter's Riſing and Setting may alſo be 
found from the Time of his n, the Meridian and Declination ſet 
| „„ 5 VV TANCE, 
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CCTV 
down in the Ephemeris with the Help of the fame Table of ſeini- 
diurnal Arcs; adding or ſubſtracting the ſemidiurnal Arc anſwering 
to the ſame Declination of the Sun: Remembering always; that if 
| 2 Declination and the Latitude of the Place are of the ſame 

'Denomination, the ſemidiurnal Arc will be more than Six Hours, and 
if they are of contrary Denominations, will be leſs than Six Hours. 
But it may be eaſier found whether the Eclipſe will be vifible at 
_ Gyeenwich,. or whether it ſhould be properly marked with an Aſteriſk, 
By the Tables, Page 28---31, annexed to the Nautical Almanac of 
' he Immerſion or Emerſion of any Satellite being carefully 
obſerved in any Place according to apparent Time, the Longitude from 
_ Greenwich is found immediately by taking the Difference of the 
Obſervation. from the correſponding Time. thewn in the Ephemeris, 
which muſt be turned into Degrees, &c. by Reguifite Tables, Page 
38; and will be Eaſt or Weſt of Greenwich, as the Time obſerved is 
more or leſs than that of the ZEphemeris, | | 5 
Example; Suppoſe an Emerſion of the firſt Satellite ſnould be 
obſerved at the Cape of Good Hope, May q, 1767, at 10. 46“. 4 5. . 
apparent Time: The Time by the Ephemeris being ql. 33“. 12” the 
Difference is 1*. 13'. 33”, whence the Longitude of the Cape ſhould 
be 18. 23'. 15“ Eaſt of Greenwich, becaute the Time ſuppoſed to 
be obſerved at the 2 is more than that of the Ephemeris, 
It is to be obſerved that a correſpondent Obſervation of an Eclipſe 
of a Satellite of Jupiter, made under a well-known Meridian, is to be 
preferred to the Calculations of the Ephemeris for comparing with an 
Obfervation made in a. Meridian whoſe Longitude is required; but if 
no correſponding Obſervation can be obtained, as is frequently the 
Caſe, it will be. beſt to find what Correction the Calcutations of the 
Ephemeris require by the neareſt Obſervations to the given Time that 
can be obtained; which Correction applied to the Calculation of the 
given Eclipſe in the Ephemeris, renders it almoſt equivalent to an 
actual Obſervation, ai SLE N 8 33 a? 
The Longitudes and Latitudes of the Planets, Page IV. ſerve to 
know where to look for them in the Heavens, and when their Places 
may be conveniently ſettled by comparing them- with fixed Stars by 
the Help of a Micrometer in a Teleſcope. They alſo ſhew when they 
are in the moſt important Points of their Orbits, where it is moſt mate - 
rial to obſerve them. They alſo ſerve to enable Perſons leſs ſkilled to 
diſtinguiſh them from the fixed Stars. Their Declinations and the 
a 1 Times of their paſſing the Meridian are particularly uſeful to 
x ronomers who are furniſhed with Quadrants and Tranfit Inftru- 
ments well fixed in the Meridian, in ſetting their Inſtruments for 
obſerving their right Aſcenſions and Decli nations. 
The apparent Time of a Planet's paſſing the Meridian may be 
computed thus; the Planet's Right Afcenſion being calculated from its 
Longitude and Latitude, and turned into Time, ſubſtract the Sun's 
right Aſeenſion at Noon in Time from it, to find the Time of the 


Planet's paſſing the Meridian w—_— which call T; take the 'Differ- ; 
ence of the O and Planet's daily Variations in right Aſcenſion in Tims, 
if the Planet is progreſſive in right Afcenſion, or the Sum, i fit is retro- 
grade, which call X; then ſay, by the Rule of Proportion 
As 24 FX: T: X: e and Tie will be correct Time of the Planet's 
paſſing the Meridian. The upper gigns are to be uſed both to X and e 
if the Planet's progreſſive Motion in right Aſcenſion be greater than 
oP * the Sun; in any other Caſe the lower Signs are to be made 
Uſe of. LO . e bs bt OO, BE 
But perhaps it may be found more readily by continual Approxi- 
mation as follows: Take the propertional Part of the Difference or 
Sum of the © and Planet's daily Motion in right Aſcenſion, anſwering - 
to the Time of the Planet's, paſſing the Meridian, found nearly, in 
Proportion to 2. and take a further like proportional Part of this 
proportional Part; and again of this laſt, and fo on as far as is ne- 
ceflary, The Sum of all theſe proportional Parts cep the Time 
of the Planet's paſſing the Meridian found nearly, if the Flanet's pro- 
greſſive Motion in right Aſcenſion is greater than that of the Sun 
otherwiſe ſubſtracted, gives the apparent Time of the Planet's paſſing 
the Meridian. 1 1 5 e | 
Example: Let it be required to find the Time of the Moon's 
poaſſing the Meridian, = t, 1767. 3 f 
The Sun's right Aſcenſion in Time July iſt is, 6d. 400. 25” and 
July ad, 6. 44. 33“ by the Ephemeris. Therefore his daily Motion 
in right Aſcenſion is 4. 8“. The Moon's right Aſcenſion July 1ſt at 
Noon by the Ephemeris is 1599. 2 anſwering to 10*. 36'. 8” of Time, 
and July ad is, 1692. 30 anſwering to 11% 18', 36”. The Difference 
is, 42. 28” of Time, from which 4'. 8“ being ſubſtracted, leaves 
387. 20”. Subſtract 60. 400. 20” the Sun's right Aſcenſion July iſt at 
; «Ply from 10b. 36“. 8“ the Moon's right Aſcenſion the ſame Noon, 
the Remainder 4*, 55% 43” is the Approximate Time of the Moon's 
paſſing the Meridian. Phe proportional Part of 38 20”, anſwering 
o this, is 6'. 17”, and the proportional Part of 6'. 17” is 9“; there- 
fore 6'. 19” and g” or 6, 26“ added to 55 Th 43“. give 4. 2.9”. 
the apparent Time of the Moon's paſſing the Meridian, 5 
meris it is 4, 2. It may alſo be computed by taking the Difference of 
the Moon's right Afſcention at Noon and Midnight, but then Half the 
Sun's daily Variation in right Aſcenſion muſt be made uſe of, and 


Proportion muſt be made for 12 inſtead of 24 Hours: and if the Moon 


paſſed the Meridian after Midnight, the Sun's right Afcenſion at Mid- 
night muſt be uſed, which is a Mean between his right Aſcenfions on 
the preceding and ſubſequent Noon. For the Planets, it will be ſuf- 
ſieient to take the firſt proportional Part only, | 
The Days of the Oppoſitions, Quadratures, 8&c. of the Planets to 
the Sun, are Times at which they ought to be obſerved in fixed Obſer- 
vatories, for ſettling the Elements of their Orbits by a Series of ſeveral 
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Years Obſervations, 
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| [ 256 ] | 
The Veh, VIth, VIIth, VIIIth, IXth, Xth, and XIth Pages of each 
Month contain the Moon's Place, and all the Circumſtances relating 
to her Motion, and her Niſtances from the Sun and proper Stars, from 
which her Diſtance ſhould be obſerved for finding the Longitude at Sea. 
The Longitude, Latitude, and Declination of the Moon, and Time of 
her paſſing the Meridian, afford the like Uſes with the fame Circum- 
ſtances of the Planetary Motions, and many more beſides, For the 
fake of greater Precifion, the Moon's Longitude, Latitude, Right 
Aſcenſion, Declination, Semidiameter, horizontal Parallax, with its 
| 8 Logarithmz are computed Twice a Day, to Noon and 
Midnight, and may readily be inferred to any intermediate Time with 
the greateſt Exactneſs, e. . Te 
Example: Let it be required to find the Moon's Longitude and 
Latitude, &c. July 16, 1967, at 16", 22. 16% 1 
TUairſt to find the Longitude, ee 
The Moon's Longitude, July 16, at 12 is o'. 69. 40". 25“ and 


July 17 at Noon, o“. 13. 47'. 48” the Difference 49. 7, 23“ is the 
Moon's Motion in 12 Hours; ſay then, by the Rule of 8 


As 12 is to q. 22. 16” (the Exceſs of 160. 221 16” above 12") fo 
18 7. . 23" to 29. 38. 41“ but this muſt be corrected on account 
of the Moon's unequal Motion in 12 Hours, by the Table of Equation 
of ſecond Difference annexed to Mr. Taylor's Sexage/imal Table, 
Page = Fg + for this Purpoſe take out of the Epbemeris the Two 
Longitudes of the Moon next preceding the given Time, and the 
Longitudes immediately following it, and ſet them down in Order one 
after another, as follows ;z | ö 5 4 5.7 


Dis Long. by 


; 1 _ |Mean of 
the Ephemeris.| iſt Diff, | ad Diff. | 2d Dif. , 
1% : Þ-. 2» 1. 
1% Nom 0-13-4748] 7* 773 J 3.44 | 3:30. 
' Midnight 0. 20. 51. 5 7 339 | 8 


Take their Differences, 75, 10“. 51”, 7. 7. 757 a 3'- 39“; take 
the Differences of theſe Differences, or the ſecond Differences 30. 28”, 
3 44 j and take their Mean which is 3“. 36”, Now look for the 

quation of ſecond Difference, anſwering to . 22 after Midnight, 
found on the Side, and 3'. 36” at Top, which will be found = 24”, 
and which, according to the Remark at the Bottom of the Table, 
mult be added to 2%, 36. 41”, the firſt proportional Part, becauſe the 
Motion in 12 Hours or firſt Differences are decreaſing; the Sum 


2. 36, 5” added to of. 6%. 40'. 2% the Moon's Longitude at Mid 
nicht, gives o.. 9%, 16'. 30“, the Moon's true Longitude, and is as 


correct as the Longitudes from which it is deduced. | 


* 
s * 
* 
Ft 


1 | * 
VN. B. If che firſt Differences of the Four Longitudes of the Moon 
taken out firſt increaſe and then decrdcaſe, or, vice versa, firſt decreaſe 
and then increaſe, take Half the Difference of the Two ſecond Differ- 
ences for the Mean ſecond Difference, with which take out the Equa- 
tion of ſecond Difference, and add or ſubſtract it as the Firſt firſt Differ- 
ence is greater or leſs than the Third firſt Difference. | 
+ 2, 7 Fe find the: Moon's Latitude. „„ 
+ + Take out of the Zphemeris the Two Latitudes preceding and Two 
following the given Time, and ſet them down in Order, and take their 
firſt and ſecond Differences, and the meanof the Two ſecond Differences ; 
ind the proportional Part of the Middle firſt Difference anſwering to the 
- Hours and Minutes, Sc, of the given Time after Noon or Midnight; 
which correct in the following Manner: Entering Table of Equation of 
ſecond Difference, Page 244---247,with the Hour from Noon or Midnight 
on the Side, and the Mean ſecond Difference at Top, take out the corre- 
ſponding Number of Seconds, which added to or ſubſtracted from the pro- 
artional Part found above, according as the Mation in 12 Hours or firſt 
Digerenee is decreaſing or increaſing; or, more generally, according as 
Firſt firſt Difference is greater or leſs. than Third firſt Difference, gives 
the proportional Part corrected; which now added to or ſubſtracted 
from the Moon's Latitude at the preceding Noon or Midnight, as the 


Latitude in theſe 12 Hours is increafing or decreafing, gives the 


Moon's Latitude correct. 1 
Example: The Moon's Latitude is required, July 16, 1767 
gt 160. 22/16". 1 "Si 


Des Lat. by | | * © [Mean of 
the Epbemeris. i ſt, Dif. | 2d Dif. | 2d Dif. 
5 5 —— | * Is FE . — 
176 mc; | Ts 3 
July 16, Noon 8 4+ IN 18 N. 18. 0 1 . 4 7 a 
7” 17, Noon 5. 3.20 No n 
Midnight 5. 12. 332 9˙ eee ee 


The Moon's Latitude July 16 at Midnight being 4%. 400. 36“ N. and 
he Motion in the next 12 Hours being 130. 50” ſay by Proportion, 
As 12 is to 4. 22, 16”, ſo is 13. 5 
corrected by adding 32“, the Equation of ſecond Difference, anſwere _ 
ing to the Hour 4. 22', and the Mean ſecond Difference 4”. 40% 
becauſe the firſt Differences are decreaſing, or rather becauſe the firſt. 
of them 18'. 26”, is greater than the laſt of them 9“. 6", therefore the 
proportional Part corrected is 5'. 2” 432 $7.34", Which added to 
440. 40“, 30”, gives 4% 55/. 10” N. the Moon's Latitude correct. | 
_ © 'Remarks on ſome Circumſtances neceſſary to be attended to, in order 
0 in and apply the Correction of ſecond Differonces rightly in 


computing the Moon's Latitude, 


co” to 5. 2“: but this muſt be 


1. If the Moon's Latitude taken out of the Epbemeris for Noon 
and Midnight changes its Denomination from North to South or from 
South to North, the Sum of the Two Latitudes of contrary Denomina- 
tions, where the Change happens, is to be accounted the firſt Difference 
, N e a 
II. If the Three firſt Differences firſt inereaſe and then decreaſe, or 
vice vers2, firſt decreaſe and then increaſe, Half the Difference of 
the Two ſecond Differences is to be taken for the Mean ſecond 
%% as onion AA Lies ob e 
III. If the Series of Four Latitudes taken out ſhould firſt increaſe 
and then decreaſe: about the Moon's greateſt Latitudes, take the Sum 
of the Two firſt Differences ſtanding on each Side of the greateſt 
Latitude for the ſecond Difference in that Place; correct the Moon's 
Latitude at Noon or Midnight by the. fimple proportional Part firſt 
found; and to the Latitude ſo corrected, add always in this Caſe the 
Equation of ſecond Difference from Page 244---247, anſwering to the 
Mean ſecond Differences e . 
Before I quit this Subject of Interpolation by ſecond Differences, I 
mall point out another Method, by which the ſame End may be 
obtained more readily, and with fewer Rules, by thoſe who are well 
acquainted with algebraic Subſtraction and Addition, and the Manner 
of applying the Signs in thoſe Operations. Subſtract each Latitude 
from the following for the firſt Differences, to which prefix the Sign — —- : 
if the Latitudes decreaſe; and ſubſtract each firſt Difference, thus 2 
found, from the following one of the ſame Order fer the ſecond 
Differences. Half the Sum of the Two ſecond Differences ſtanding on 
each Side of the Interval to be interpolated, is to be accounted the 
| Mean ſecond Difference; the Equation correſponding to it by 
Table, Page 244---247, is to be applied always with the contrary 
Sign, ; b CE NT Lg „„ 9 
Theſe Operations are to be performed, and the Signs to be applied 
as in algebraic Subſtraction and Addition. Note further, if the four 
given Latitudes change their Denomination, call the ſecond Lati- 
tude +, and thoſe of a contrary Denominatioenn | 
The Moon's Declination may be found at any Hour in the fame 
Manner as her Latitude; but as the Correction arifing from ſecond 
Differences will never exceed 2'F, this may be neglected on moſt 
Occaſions; but if any one is defirous to obtain the Declination true to 
a Minute, the Correction is eaſily applied, as ſhewn above. 
The other Articles of Page VI. and VII. viz. the Moon's Right 
Aſcenſion, her Semidiameter, horizontal Parallax, with its propor- 
tional Logarithm, and the Diſtances contained in the Four laſt Pages 
of the Month, may be all found correctly by even Proportion, with» 
out requiring any Allowance on account of ſecond Differences. The 
proportional Part of the Moon's Longitude, Sc. tor any Hour may 
be found very readily by the Help of the Table of proportional 
Logarithms, Page 39—55 of the Regurfite Table. 
The Moon's Longitude and Latitude are uſed in computing her 
'* Diſtances from the Sun and Stars contained in the Four laſt Pages of 
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the Month, as well as in the Appulſes to Stars pointed out in Page 1, 
and, jointly with her Parallax and Semidiameter, are neceſſary for 
computing the-Eclipſes of the Sun and Moon, and the Oceültations * I 
of fixt Stars and Planets by the Moon. They alſo facilitate the WM 
Calculation of the Longitude of any Place from an obſerved Eclipſe of 
the Sun, or Occultation of a Star or Planet by the Moon: Or, if the 
Meridian be well known, the Parallax and Semidiameter ſerve to 
deduce the Moon's true Place in the Ow from the Obſervation, ' 
which compared with that given by the Ephemeris ſhews the Error 
of the Tables at the Time. The Moon's Semidiameter and Parallax | 
are applied in correcting almoſt all Obſervations of the Moon. The 
1 5 ee 4s Logarithms of the Moon's Parallax ſerve further to 
| acilitate the Calculations of Parallaxes. „ | - 
The Moon's right Aſcenſion and Declination are uſeful to compute | 
ber Altitude at any Time, particularly at the Obſervation of her Diſ- 
tance from the Sun or a Star, ſuppoſing it was neglected to be or could 
not be obſerved properly; which latter Caſe may ſometimes happen 
in the Night, though I think but rarely; the utmoſt Accuracy therein 
not being required for the. Calculations of Refraction and Parallax, 
See Britiſh Mariner's Guide, Page 57 and Requiffte Tables, Page 24. 
The Moon's Declination, with her Semidiameter and Parallax, ſerve 
for finding the Latitude by the Meridian Altitude of her upper and 
lower Limb obſerved at Sea. See Briti/h Mariner's Guide, Page 9g, 
and Regquifite Tables, Page 15, The Moon's right Aſcenſion and 
Declination ſerve alſo to compute the Time from her Altitude obſerved . 
at the Obſervation of her Diſtance from a Star; whence the Longitude - 
may be inferred, tho? no Altitude of the Sun or a Star was taken for 
regulating the Time. See Britih Mariner*s Guide, Page 61, and Mr. 
|, zth Problem annexed to the Nautical Almanac of 1781, 
age 10. | | 3 l f 
The Diſtances of the Moon from the Sun and fixed Stars, contained 
in the VIIIth, IXth, Xth and XIth Pages of the Month are ſet down to 
every Three Hours of apparent Time by the Meridian of Greenwich, it 
| and are deſigned to relieve the Mariner from the Neceflity of a Calcu- 1 
lation, which he might think prolix and troubleſome, and to enable | 
him, when compared with the Diſtance obſerved carefully at Sea, to | i 
infer his Longitude readily and with little Danger of Miſtake to a l 
Degree of Exactneſs that may be thought ſufficient for moſt nautical | 
Purpoſes. But uſeful and valuable as the Practice of this Method | 
may be at preſent, it is a Remark not unworthy our Notice, that every of 
future Improvement of the Lunar Tables, as well as the Inſtruments, | 
will bring it nearer and nearer to Perfection. 1 Eon of 
The Moon's Diſtances are computed both from the Sun and proper 
Stars, and generally from One Object on each Side of her, to afford 
the Mariner a greater Number of ke ora of Obſervation; _ | 
and a Means of attaining a greater Degree of ExaCtneſs. The | 
Nſtances from the Sun are computed between 40 and 120 of Diſtances _ | 
While the Moon is between the Diſtances of 20? and 40? from the 
_ .- Sun, her Diſtance is computed only from a Star on the contrary Side 
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that the Sun is. When ſhe is between the Diſtan es of 40 and go” 


from the Sun, her Diſtance is computed both from the Sun and from a 
Star on the contrary Side to the Sun; when the Moon is above 90 


from the Sun her Diſtance is computed from Two Stars, one on each 
Side of her; though ſtill her Diſtance is computed alſo from the Sun 
from 9oꝰ to 1209. Though the Diſtance of the Moon from the Sun or 
Star, well obſerved-with a good Inſtrument, is ſufficient to determine 
the Longitude, with the Help of the Epbemeris, always within a De- 
gree, and generally much nearer, yet it will conduce to ſtill greater 
Accuracy, if the Obſerver takes the Diſtance of the Moon from Two 


Stars, or the Sun and a Star, or, when the Moon is between go® and 
1200 Diſtance from the Sun, from the Sun and Two Stars, if he can 


be fo lucky as to obtain theſe ſeveral Obſervations. ; Ds 
The Longitude being computed from the Obſervations made with 
each Star reſpectively, the Mean of the Reſults is to be taken as pro- 


bably approaching neareſt to the true Longitude. In particular the 


Moon's Diſtance thould be taken from Two Stars, or the Sun and a 


Star on each Side of her, as often as Opportunity permits, ſince the 
Mean of the Reſults will probably be at leaſt as exact again as either 
ſeparately, I mean as far as depends on any Imperfection of the Inſtru- 
ments, and unavoidable ſmall Errors arifing in the Uſe of them; 
Errors of theſe Kinds having a natural Tendency to correct each other; 
for that ſmall Error which ariſes from the Lunar Tables will affe& the 
\ Reſult from either Star equally. But the Error of Mayer's laſt Lunar 

Tables as corrected from a. ſeries of Dr. Bradley's Obſervations of 


9 Years by Mr. Charles Maſon in 1778, being theſe made uſe of for 


the Nautical Almanac of 1789, and the ſubſequent ones, probably 

never exceeding 30”, the Uncertairity hence arifing in the Determina- 
tion of the Longitude, can ſcarcely ever exceed 17 Miles of Longitude, 

and generally will be much leſs. | 


The Diſtances ſet down in the Ephemeris, afford the Obſerver 1 


ready Means of knowing the Star from which the Moon's Diſtance is 


to be obſerved; for he has nothing to do but to ſet his Quadrant to the 


Diſtance computed roughly from the Ephemeris, neglecting the Seconds, 


at the apparent Time eſtimated nearly by the Meridian of Greenwich ; 
and direct bis Sight to the Eaſt or Weſt of the Moon, according 

as the Diſtance at Greenwich is found in the VIIIth and IXth, or Xth 
and XIth Pages of the Month ; and having found the Moon upon the 
little Speculum, let him give a Sweep with the Quadrant to the Right 


and Left, and he will find the Star he ſeeks for, if above the Horizon 


and the Air be clear, nearly in a Line perpendicular to the Line of the 
. Moon's Horns or longer Axis, or, which is the fame Thing, in 


the Line of the Moon's' ſhorter Axis produced; The Star is always 
one of the brighteſt, ſo that there is little Danger of miſtaking. 
another for it, if the preceding Directions are carefully obſerved, 


The Time at Greenwich is eſtimated nearly by turning the ſuppoſed 


Longitude from Greenwich into Time, by Requifite Tables, Page 38, 
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yaw or ſubſtraQting it from the apparent Time at the Ship, 1 


8» its Lodgitude is Weſt or Eaſt of Greenwich, It will be ſufficient 
the Diſtance be computed from the Ephemeris within 16, or 20% for ſets» | 


ting the Quadrant, The principal Uſe of the Diſtances of the Moon ll. 
from the Sun and fixt Stars; 23 in determining the Longitu ll 
by. Compariſon with the correſponding Diſtances oblerved at Sea, is | 

| ſhewn in Problem XI. Foge 37 of Requifite Tables. CL RT. 
The Diſtances contained in the F werp computed ſtrictly to ii 
Noon and ev, and thence interpolated for every Three Hours, | =_ 
FORE, to the Method ſhewn for computing the Moon's Latitude, - 
Page 157---158 ;- except that the Correction of ſecond Differences at | 


Page 157 xcept that t Irre | 
the "Middle of the Interval to be interpolated, was taken g of the 
Mean of the Two ſecond Differences, and at the Firſt and Third 


Quarter of the Interval was taken à of the Correction juſt found at the . | 
Middle of the Interval; inſtead of conſulting Mr. Taylor's Table, | 
Page 248 and 249, which would however have given the fame Refult, - | 

But, at the firſt 12 Hours, when the Diſtances of the Moon from a | 


Star begin, and the laſt 12 Hours, when the Diſtances end, there 
being only One ſecond Difference inſtead of Two ſecond Differences on i 
each Side to take a Mean of, this Method fails in theſe Caſes, and i 
therefore the following is to be ſubſtituted in its Stead, being derived " 
from Sir /aac Newton's Solution of the Problem of drawing a Curve 
through the Extremities of any Number of given Ordinates. PBI. 
Nat. Prince. Math, Pa e 486. | it. Londint 1726, 5 Or. Dr. | Horſley's 
complete Edition of Sir fac Newton's Works, Vol. 3d. Page 128. 
From Four Diſtances at Noon and Midnight. computed ſtrictly to 
Interpolate Three Diſtances at the IId, VIth, and IXth Hour of the 
MM vo , net nts 5 | 
I Subſtract each Diſtance from the following, for the firſt "> 1 
and prefix the Sign —, if the Diſtances decreaſe. Subſtract each firſt 
Difference thus found from the following One of the ſame Order, for 
the ſecond Difference: And in like Manner ſubſtpact the Firſt ſecond 
Difference from the following for the third Difference; applying the 
Signs as in algebraic Subſtraction. Denote the firſt or laſt firſt 
Difference by 1 the firſt or laſt ſecond Difference by c, according as 
the Interpolation to be made is for the firſt or laſt 12 Hours; denote 
alſo the third Difference by 4; and, à being put to fignify the 
Diſtance at the Beginning of the Interval, the interpolated Diſtances 
will be as follows : „ F e 3 
At IIId Hour of firſt Interval a +4356 -e 
At VIth Hour of firſt Interval, a +45 — 4 c++ 4,4 
At 2 Hour of flfſt Interval 42 -er 4 
Or, „ i | 4 
At IIId Hour of laſt Interval a 23 ee 3474 | 
At VIth Hour of laſt Interval à 13 -H - 4 
At IXth Hour of laſt Interval 4a T4 r 5 
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In adapting theſe Formule to Numbers, great Care muſt be taken 
about the right g of the Signs. Thus if 6, c, or 4 is 
Negative, apply the Number expreſſing the Value of that Term 
of the 3 where it is found with a contrary Sign to that of the 
8 /// // bes 1 
Let me add in this Place, that if in filling up the firſt and la 
Intervals, a new ſecond Difference has been ſappoſed in arithmetical 
Progreſſion with the Two given ones, in order to take a mean between 


tit and the firſtor laſt ſecond Difference, the Interpolation at the Middle | 
of the Interval or VIth Hour will be had true, the ſame as if the above 


Formulz had been uſed : But at the Interpolation of the firſt and 
third Quarter there will be an Error of rg third Difference; which 
will be corrected, by applying + +444 d or third Difference, to Number 
found at the firſt Quarter of the Interval, and IA dt to that found at 
the third Quarter of the Interval; equally the ſame whether it be the 
ET „%% En. „ 
The Configurations of Jupiter's Satellites, Page XIIth and laſt, 
exhibit the apparent Poſitions of the Satellites with reſpect to each 
other, and to þ upiter at ſuch an Hour of the Evening or Night as they 
are moſt likely to be obſerved, and ſerve to diftinguiſh the Satellites 
from orie another. - Jupiter is diſtinguiſhed by the Mark ©, and the 
Satellites by Points with Figures annexed, the Figure 1 ſignifying the 
the firſt Satellite, 2 the ſecond Satellite, c. When the Satellite is 
approaching towards Jupiter, the Figure is put between Jupiter and 
the Point; and when the Satellite is receding from Jupiter, the Figure 
is put on the other Side of the Point. The Satellites are in the ſuperior - 
Parts of their Orbits, or furtheſt from the Earth, when they are 
marked to the right hand or Weſt of Jupiter approaching him; or to 
the left Hand or Eaſt of Jupiter receding from him; but are in the 
inferior Part of their Orbits, or neareſt to the Earth, when they are 
marked to the right Hand or Weſt of Jupiter receding from him, or to 
the left or Eaſt of Jupiter W him. The Cypher O, ſometimes 
annexed to the Figure of the Satellite towards the ging ſignifies, 
hat it is inviſible on the Face of Jupiter and the black Mark @, 
- fignifies that it is inviſible, being eclipſed in Jupiter's Shadow, or, 
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| Price to Subſcribers Taree Can, one DE to . 1 at thet time e or 
ſubſcribing, and the other on the delivery of. the Wo . 

To Non- Su Gribers me Price will be oy nr to Foun Gumzas | 

; at leaſts 1 4 — 4 I parts : * CES S * 0 

SUBSCRIPTIONS. are. received at Mr, ET5ts 1 v 8, Bookſeller 


do the Board of Longitude, in the, Strand; and at Mr. Winczave's, 


Bookſeller, in the Strand; where may be ſeen the TABLE of the 
LOGHRC Red RUNS BERS xn andthe TABLE of LOGARSTAMIC 
SINES and TANGEN'” qu are entirely printed off, being the 
- whole of the Work, . the ee of the Tables and Pre- 
* | eepts for the Uſe of them, which will de forwarded with the utmoſt ex- 
| pedition, and the Work will be publiſhed with all convenient ſpeed. 


The ingenious Author, who unfortunately departed this Life on 234 
of December laſt, having left behind him a Liſt of Errata of the Tables 
: diſcovered, by 1 himſelf, which has fince been printed. at the End of 
the Tables, it is not now thought neceſſary by his Adminiſtrator to 
offer a Premium for EY of ws Arrer in the Tables. 
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will be given by the Commiſſioners, appoint- 
ed by Acts of Parliament for the Diſcovery 
of Longitude at Sea, &c. and for „ 3 


Improvements uſeful to Navigation, to ſuc 


Perſon or Perſons as ſhall diſcover, and firſt 


make known to them, for the Uſe of the Th 


2 - . 
4» Ex 


Public, the Art of making Flint Glaſs proper 
for the Purpoſe of conſtructing 
 ACHROMATIC TELESCOPES. 


15 i H E Perſons «plying for the Reward, are to. produce 
- Specimens of Glaſs made by them, which Specimens are to be 


examined by a Committee (to be appointed by the abovementioned 


Commiſſioners) which Committee is to report to the ſaid Coms _ 
miſſioners whether, or not, the Glaſs, ſo produced, ſhall,” upon ſach _ 


Examination, have been found to have all the Properties requiſite to 


- anſwer thoroughly the intended Purpoſe, 


1 the Report of the Committee ſhall be in the Affirmattve, the 


5 Inventor is then to diſcover the Art and Proceſs uſed in making the 
ſaid Specimens, to a Second Committee, conſiſting of Perfons ſkilled in 


miſtry and the Manufacture of Glaſs (to be appointed as afore- 


Ch | 
| fad) which Second Committee is to report to the ſaid Commiſſioners 


the Particulars of ſuch Diſcovery and their Opinion thereof; and, if 


the Perſons who compoſe the ſaid Committee, or the major Part o 


them, ſhall have learnt from the Inventor the Art and Proceſs 


abovementioned, and, in conſequence thereof, manufactured Glaſs, 


which, upon -examination-by a Third Committee (to be appointed 


as aforeſaid) ſhall be found to have all the Properties requifite to 


anſwer thoroughly the intended Purpoſe; then the Reward of One 


| a Thouſand Pounds will be paid to the Inventor, upon his or her 
delivering to the ſaid Commiſſioners (in Writing and upon Oath) 


a full and exact Detail of the ſaid Art and Proceſs, with a Certifi-. - 


[cate from the Perſons who compoſed the Second Committee, or tha 


4 75 major Part of them, that ſuch Detail correſponds, in all reſpects, 
with the Particulars of the Diſcovery which may have been made 


to them as abovementioned. WY 
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